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file pros sat indention relates to novel and 
useful adenosine derivatives , and to a method for pro- 
ducing these compounds. 

It has been known that 2~metbo:xy adenosine has a 
hypotensive action as well as a coronary dilating action* 
Howeverj this compound cannot "bo clinically used because 
of its low potency in said actions an3 of its rapid 
decomposition in blood. 

She present inventors have succeeded in producing 
novel adenosine derivatives of the formula 




150 OH 



vhereia B is a lower al&yl group of not less than £ carbon 
atoissj an ^—substituted polyaethylene of the formula 
Ip0(<i9fl^5 a - where B* is a hydrogen atom, a lower alky! 
group or phenyl and n is an integer of from 2 to 6i or 
phenyl group which any he substituted with a lower alfeyl 
group,* & lower alkoxy group or a halogen atom, and further 
studies on these compounds (I) have unexpectedly revealed 
that they exhibit excellent jharsaeologieal actions such 
as strong and prolonged coronary dilating and hypotensive 
actions* 

Thus* the principal ohjeet of the present invention 
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is to provide the novel adenosine derivatives (!) as 
well as their phaxmaceutieally acceptable salts., which 
have the strong and long-lasting; corosary dilating 
actios as well as hypotensive action, and another ob i act 
is to provide a pharmaceutical eosapesiticn comprising 
one or sic re of these compounds. A further object is to 
provide a method for the production of the novel and 
useful adenosine derivatives (I) and their pharmaceutic-- 
ally acceptable salts. 

Kef erring to the formula (I), the lower alky! 
group of not less than 2 carbon ato&s say "be straight or 
branched chain and saturated or unsaturated, and mey he 
advantageously those having up to 6 carbon atoms* which 
are exemplified by ethyl, n-propyl, isopropyl, allyX f 
n-butyl* isohutyl, erotyl, n-pentyl and n-heayl* 

She polymethylene moiety of the u/ -substituted 
polyethylene represented by the formula ^OiQB^xT 
includes ethylenes trimathylene, tetrataethylese , penta- 
methylens and he xaa ethylene. H* in said forsmia ie a 
hydrogen atom, a lower alky! group or phenyl* fhe lower 
alky! group for &* may be straight or branched chain and 
saturated or unsaturated, and may be advantageously those 
having up to 7 carbon atoms, which are exemplified by 
methyl, ethyl* propyl, isopropyl, ally!* n-psatyl and 
n-hesyl. As the typical examples of the W -substituted 
polyiaetbylese, there may be enumerated g-hy&j'oxy ethyl, 
^Haethoxyethyl £~ethoxyethyl , g-lsopropexyethyX , 
g-allylcayettoyl, P-s-bu^oxy ethyl, e-h-beptyloxyetbyX* 
p~phenoxycthyl, T -bydrcjcypropyl, y-«thoxy-a-proKrl', 
f ^butoxy-n-propyl, ^-phenoxy-n-propyl, % -hydroxy-^ 
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butyl, S ^ffiethoxy-ii»i3u%l, S -n~b«tQxy"n~butyX, 
1 ~hydr03^«n~peatyl t . t-*sie1;hoy.y-ti>-propjlf £,~a~prop0xy- 
~n<» propyl* 5 ~hyarG^«n~hexyl, ^ «methexy~n*hexyl > 
«otho^™n~h8xyX and the like. 

She phenyl group for H in the formula (I) may Is© 
substituted with a lower alisyl group* a lower alkoxy . 
group or a halogen. 3*he lower al&yl group as the sub~ 
stituent may be straight or branched chain and saturated 
or unsaturated, and Bay he advantageously that haying* «P 
to ? carbon atoms f which la exemplified by those, mentioned 
above in 'connection with the lo*»?ar alkyl group for R*. 
The lower alkoxy group may he advantageously that having 
up to ? carbon atoms such as methoxy, ethoxy f n~propoxy, 
laopropoxy, allyl oxy, n-butoay and n-hep'tyloxy. !The 
halogen atom, may he any of chlorine, bromine , iodine 
and fluorine, The phenyl group may have ens or more of 
these subatituents at optional position or positions of 
the bensene ring. representatives of the phenyl group 
having such a substituent or aubstituents are m-tolyl, 
p~ethylphenyl y p-n~buty Ipheayl , p-isethoxy phenyl, p-n~ 
prcspoxyphenylj e-ehioro phenyl, o-broacphenyl f o-fluoro~ 
phenyl, a,ai*-dichlorophenyl, p-ethyl-o-chlorophenyl anil 
the li&e. 

She adenosine derivatives °f ^he forsaula (I) may 
he produced, by, for example, reacting a" 2-hal©geno- 
adenosine with a compound of the formula, 

EOH (ID 
wherein E is &a preeedingly defined, in the presence of 
a base. 

the 2-halogenoadeaosine is a nor se known compound 



and may be easily prepared "by, tw? example, the method 
described in "Journal of Heterocyclic: Chemistry 9 , 1, 

213-214* S-chloroadenosine or 2-bromoa&enasine »©y 
be most conveniently employed as the 2>»haloge5aoa3eaoslne >s 

As the "base, there may be advantageously employed 
an inorganic base such as hydroxides of alkali metals or 
of alkali earth metals (e.g. » sodium hydroxide, potassium 
hydroxide, lithium hydroxide, calcium hydroxide and 
barium hydroxide) or alkali metals per se (e.g. podium 
ffletal and potassium, metal),, ^hus, throughout the present 
specif ioatios as well as appended claims the term 
"inorganic base Si includes alkali metals. 

When an alkali metal is employed, it Is preferable 
to dissolve the alkali metal in the compound of the 
formula (XX) » which, is an alcohol or a phenol » and to 
allow the resulting alkoucide or phenoxide to act upon the 
S-h&logenoadenoeine. In this instance, it is advantageous 

> 

to diaacXye, relative to oae mol of 2-halogenoadenosine, 
about 1 to 10 mols, most advantageously about 5 to 7 moXs, 
of an alkali metal in a large excess (e.g. about 10 to 
300 mols) of the compound (II) and permit the resulting 
solution to act upon the 2-naiogenoadenoaine, fhe excess 
of the compound (II) plays also the role of a solvent, but, 
if desired, there may be employed an organic solvent such 
as dioxane, SimethyXsulf oxide and a mixture thereof. 

When a hydroxide of an alkali metal or of an 
alkali earth metal is employed, it is preferable tc 
similarly dissolve the hydroxide of solid state in the 
compound (II) and to allow the resulting solution to act 
upon the h&logenoadanosiae. In this case, too, it is 
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advaatageoua to dissolve, relative to one mol of -the 
g-halogeno&denosine, atoilto 10 mo la, moat advantage- 
ously about 3 to 7 mole, of the hydroxide in a large 
exceae (e.g. about 10 to 300 mole) o£ the eorapound (Xl}» 

She above-mentioned reaction proceeds saoothly 
at a temperature of from about 50* to about 200*0, 
especially, from about 100° to about ISG^C. For this 
reaction, anhydrous conditions are hot necessarily 
required, and the reaction, proceeds even la the px-eseace 
of a small amount, e«g. up to an eg.uii£olar amount 
relative to the- S-halogsnoadenosine » of water in the 
reaction system. 

"By the said reaction, the halogen atom of the 2~ 
halegsnoadenosine is replaced with B0~ group derived 
from the compound (II) to form the adenosine derivative 
of the formula (X}« $hus~produced adenosine derivatives 
(X) can he easily recovered from the reaction mixture 
and purified by a per ee known means such as extract ion f 
re crystallisation, chr omat cgraphy and the like. She 
adenosine derivatives (I) can be' converted into their 
pharmaeeutieally acceptable salts by a oer se convention- 
al means* She typical examples of the pharmaceutical!? 
acceptable salts are mineral acid salts such as hydro- 
chloride, sulfate and the like, 

When a compound of the formula (IX) in which E 
is the lower alkyl group of not lass than 2 carbon atoas 
is employed, there is observed a tendency that a 2~alfcoay~ 
adenosine oligomer is produced as a secondary product. 
In this instance, the object compound (I) can be easily 
separated from the g-al3to:<y~adenosine oligomer by a 
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conventional separation, means such aar precipitation from 
an aqueous solution or chrermte;rrapny (e,g. silica gel 
column chroi^tography) « 

fha novel adenosine derivatives (I) md the 
pharmaceutieally acceptable salts thereof are character* 
ised by tbeir strong and loiag-lssting coronary dilating 
action as wall as hypotensive action, and may be used as 
eoromuy dilating and/or hypotensive agents for mammals* 

The following is an example Of the test in which 
the coronary dilating action of illustrative compounds 
of -the pre seat invention is demonstrated. 
Seat for corona ry dila ting action 

Mongrel dogs of either sex, weighing frees 7 to 
10 kg* , were anesthetized with sodium pentobarbital 
Unt ravenous admiai strati on of 30 mg./kg. ). 0nder 
artificial respiration with room air the chest was 
opened through the fifth left intercostal space, ifter 
heparinisaticn (1*000 units/kg. * intravenously), the 
circumflex branch of the left coronary artery was proxi- 
sally ligated* and the distal segment was immediately 
eannulated with a polyethylene cannula and perfused with 
the blood flowing frora the left carotid artery through 
an electric flowmeter. Each test compound was injected 
into the coronary artery or the femoral vein of the 
animals in the form of a 0.1 mg/ml. solution in water or 
in a mixture of water and polyethylene glycol at the dose 
of 10 jfjg, per animal for the intracoronary injection or 
of 10 jsg./kg* for the intravenous infection. The increase 
in coronary flew after the injection was -measured with 
regard to the respective test compounds and percent 
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coronary £Xow increase ia. easn period of time set forth 
in T ables 1 and 2 below was calculated according to the 
follov/ing equ&tioo i 



Maximum ©oron&ry flow in 
/'the period - coronary flow 

( before the injection , % 100 „ perceat coronary 



:) 



Coronary flow before the • flow iacrease 

infection 

She results are summarised in Tables X and 

2 below* 

TABZjB 1 {Intraccronary injection) 





Percent coronary flow increase 


0-05 
sal turfee 
after 
injection 


0. 5-1 
minute 
after 
injection 


1 ■—' 2 
jainutes ■ 
after 
injection 

12.8 


HHsetaoxysdenos ine 


137.4 


35.7 


S-a-propo^adeaoeine 


227.8 


175.3 


143. 1 


g~n-buiJosyadettosin« 


260. 0 


133.3 


107.8 


2«B«pestylo.xyad enosixte 


192.5 


90.0 


60,0 


| 2»allylosy&denosine 


175.8 


89.2 


59.4 


J 2-erotyloxyacleao.sine 


136.5 


69.2 


46. 2 


i 2- { ^-hydroxy ethoxy) - 
adenosine . 

1 


261,3 


»A* 4 3^ y .X. 


83»7 . 


j 2-CP^gietboxyethoxy)- 
j adenosine 


237.4 


62.8 


32*6 


[ 2- (0 - athoxy a tlioxy 5 - 
1 adenosine 


245.3 


105.7 


72.4 


2~pbe no xy ad ono s i ns 


106.0 1 fid. 3 


' 39.4 
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fABBS 2 £ Intravenous infection) 



s — ' : 


Beroest- coronary Increase 


T&st Compound 


0-1 
minute 
after 
injection 


1 - 2 

minutes 

after 

injection 


2-3' 
minutes 
after 
injection 


*rt<S vrviv?j\y >.5**x^vAAV O-A**^^ 


0 


0 


0 


£, m @ HliQA$ r S.u.<g 23 <3 S iiig 


31.7 


63» 3 - 


37,5 


& —n— pre p v&j ad 9 n © s j. as 


133.2 


156.7 


95»9 


2~n~l3uto:xyadenos ina 


102.8 


49.6 


49*8 


£~n~p&ntyXoxyadeno8ine 


* Art A 


64. 7 


23o 


2-(8-hydrwethoxy)- 
adenosine 


143.6 


66.2 


35.4 


8* ( g-et&oxy© tho:xy ) ~ 


105.8 


81.4 


50.9 


2" { il-a-buto^ e thoxy ) - 
adenosine | 


60.0 


20.0 


20*0 


■ 2-ph.ea.osyadsnoai3Q0 - ; 


51.4 


17.4 




2- C n-atetay Xphe noxy) - 
adenosine j 


61.4 


10.5 


7.7 



3?ha adenosine derivatives (I) and t&sir piiarma- 
ssuticallj acceptable salts may be administered alone or 
in combination with a pMa^ceutlcally acceptable carrier 
or carriers., 2hey are a&iaiaietrable in the forms of 
powders ; tablets, soltitions or emulsions for oral admini- 
stration ? or in the form of injectable liquid. 

Pharmaceutical cempeaitioas qoatainiag one or store 



« 9 « 



4 9,412/72 

ef the present compounds can he prepared by jser se 
conventional methods for the preparation of powder, 
capsules t tablets, pills, la-Jo c V-ivna said the like. The 
choice of carriers may be determined depending upon the 
route of administration, the solubility of the adenosine 
derivatives (X) and so on. 

The dose of the compounds of the present invention 
may be chosen' depending upon the route of administration,' 
the species of maxam&la and purpose of administration. For 
instance, when the present compounds are orally admini- 
stered to a human adult for the purpose of treating 
coronary insufficiency or essential hypertension, 
advantageous doses are in a rasge from 0,1 mg». to 20 mg, 
per day. 

She following Examples are intended merely to 
illustrate presently 'preferred embodiments of the present 
invention and not to restrict the scope of this invention. 

Shroughout the foregoing description as well as 
in the following Examples and Claims, H pg* u s fi mg. " „ f? kg« s S 
"ml." and 5S<J C iS respectively refer to "micrograms} " , 
%aiiigram(s)% "kiiogramCs}" , "jsilliliter(e) ,! and 
"degrees centigrade 5 ' * In Examples , the relationship 
between parts by weight and parts by volume corresponds 
to that between grams and milliliters. 

In 50 parts by volume of 2-asethosyethanoX is 
dissolved 1.0 part by weight of sodium metal, followed 
by the addition of 4.53 parts by weight of 2-chloro~ 
adenosine, She mixture is heated at 130° 0 for 4 hours } 
after which time the reaction mixture is concentrated to 
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dryaess. She reside is dissolved in SO parts by 
iroluse . of water and the solution is adjusted to pH ?,0 
with acetic acid to give precipitates,, fhe precipitates 
recovered V filtration are dissolved in 100 parts lay 
trolusie of a mixture of *sethanol and chloroforms (3*17 by 
volume) and the solution is allowed to pass through a 
column packed with 80 parts by weight of silica gel, 
She ef f lue&t is concentrated under reduced pressure to 
obtain 3. 30 parts by weight of 2«{p~methoxyethoxy} adeno- 
sine as white plates melting at 179 a 0. 
Ultraviolet absorption spectrum 

X 2:?~ HC1 273(11. 6x10 3 ) , 248(8. IxlG 3 } ? 

X H 2° *pl k > * 266{12xl0 3 ) j A °^" Sa0H mp( & 5 s . 
,.««*' 266(11. 9xl0 3 ) 

Biemestary analysis 

O&ieuiaied f or C X3^9^5^6 

0 f 45.74& H, 5.6155? If, 20.52$ 

Pound 0, 45.53*; H, 5.72*? N, 20.41* 

S^ATvIPLB 2 

She procedure of Example 1 ie duplicated except 
that 5. 21 par^s by weight of 2-fcrojaoadenosiae is used in 
place of 2»chl©roadenosine and the reaction time is 2 hours. 
The procedure yields 3. 52 parts by weight of 2~(P- 
KgthexyethQxy) adenosine as plates halting at 179 

example 3 

She procedure of Example 1 is duplicated except 
that 1,0 part by weight of potassium aetal Is used in 
place of sodiuis .metal. Thie procedure yields 3*5 parts 
by weight of 2~ ( £-ms thoxyethOxar}ade«o.»ihe • as plates 
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melting at 179*0 . 

Xn 200 parts fey volissse of 2~mt%hQzy$-&hm&l are 
dissolved 2. DO parts by weight of g-ehloroadenosine ana ' 
2,00 parts by weight of solia sodiuna hydroxide, and the 
solution: is heated at 120°0 for 2 hours, The reaotion 
mixture is subjected to the same isolation -treatment as 
described lis Socaaiple 1, whereupon 1.1 part by weight of 
2»0~ffiotj3oxysthoxy}adeiaosin8 i3 obtained as plates 
melting at 179 °C 

KKAKEXS 5 

43 parts by weight of 2~chioroadenosine f 40 
parts by volume of ethylene glycol monobutyl ether and 
1. 0 part "by weight of sodium me*fcal are reacted under the 
$am$ conditions as described in Example 1, 

After cooling to 20*0, to the reaction mixture 
is added 200 parts by volume of diethyl ether to give 
precipitates, She precipitates recovered by filtration 
are dissolved in 1,000 parts by volume of 20$ methanol. 
After being adjusted to jE 7.0 with lN~hydrochlorio acid, 
the solution is treated with a column of activated carbon 
(43 parts by weight)* The coiuian is washed with 2*000 
parts by volume of water and eluted with a mixture of 
pyridines ethanol, concentrated aqueous ammonia and 
water (5Qs 5021*49 by voluao).- fhe eluate is concentrated 
to dryness and the residue is dissolved la 20 parts by 
volume of methanol, followed by the addition of 200 parts 
by volume of diethyl ether* 3!he resulting precipitates 
are recovered by filtration to obtain 3*5 parts by weight 
of 2- ( 0-n-butoxy a thoxy) adenosine as white powder. 
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ultraviolet- absorption spectrum 
)v ^f" H ^ au| £ ) i 273(11. 9xl0 5 }, 248(8. 2xl0 3 ) ; ' 

\ H 2° siuC k ) * 265(12, 2xl0 3 ) ; % °* 1N *" I?a0h auC £ >i 

267(12. 2x10*) 

Sleiaentary analysis 

Calculated for ^1S%5*%^6 

C, 50.12& H, 6. STjfej W, 18. 27^ 
Found C, 49.-8055; K» 6.56$; 18.05$ 

ggj, .6, 

In a aixturs oi" 30 part* 1»y volume of phenol and 
30 parts fey volume of dioxane, there is dissolved 1,0 part 
by weight of sodiuo siatal, followed by the addition of 
4.53 parts by weight of 2-ehlQroadenosine* She mixture 
is stirred at 120*0 for 8 hours. After the reaction 
mixture is cooled to 20*0, it: Is poured la 600 parts by 
voluiae of diethyl ether. The resulting precipitates are 
recoversd by filtration and purified by the eolumi chrcsoa- 
tography employing silica gel under similar conditions to 
those set forth in gxa&pie 1. Tha procedure yields 2.95 
parts by weight of 2~pheao:<yadeno3iae as white powder. 
Ultraviolet absorption spectrum 

X. S£ H «u( * ) * 266(14. 3xl0 3 ) 

Elswfttary analysis 

Calculated for C^H^N^. iCH^OH. iH^O 

0, 51.56^; K, 5. 24$; N, 18. 22^ 
Pound 0, 51.94& H, 4.S9& N, 17. $0$ 

S MP1B 7 

3.0 party by wight of solid ysdiyas hydroxide is 
dissolved In 300 parts hy weight of ethanol on heating, 
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followed by the addition of 4,5 parts by weight of 
g-ehloroadencsino. $h© mixture is boiled for 3 hours, 
aad -than concentrated under "reduced pressure to dryness, 
She residue is dissolved in 20 parts by volume of water 
and the solution is adjusted to pH 7,0 with acetic acid, 
She resulting precipitates are removed away by filtration 
and the filtrate Is concentrated under reduced pressure to 
dryness. She solution of the residue in 100 parts by 
volume of methanol is subjected to filtration and the 
resulting filtrate is allowed to pass through a column 
packed with 3$ parts by weight of silica gel. £he eoluasn 
is ©luted with 2,000 parte by volume of a mixture of 
methanol and chloroform (1*9 by volume}. £ho first 500 
parts by volume fractions are discarded and all "the sub- 
sequent fractions are pooled and concentrated to dryness* 
fhe residue is dissolved in 20 parts by volume of methanol 
followed by the addition of 100 parts by volume of diethyl 

» 

ether. $he procedure yields 3.0 parts by weight of 
2«ethoxy~adenosi3ie as white powder. 
Ultraviolet absorption spectrum 

X ^ U ^ EOli 275, 24te % E ?-° t 263 ,25 3 (shoulder)^ 

id<^^. / X3.£t jC 

Elementary analysis 

Calculated for %2 H x7^5 0 5*^2° 

C t 45.QC& H> %m& M t 21,87$ 

Pound C, 45. 07^? H ? 5*26$$ H ? 21,84^ 

BXAT^g 6 

A mixture of 4.5 parts by weight of 2-ohloro- 
adenosin®j 100 parts by volume of n-propanol and 4*0 parts 
by weight of solid sodium hydroxide is stirred at 120 °C for 
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10 hours, She reaction mixture is subjected to the 
ssxe lsoIe.vi.6fl procedure 33 described in 3x'>.~ple 7 to 
obtain 2~n~propoxy-&denosine as white powder* 
Ultraviolet absorption spectrum 

% 2^ 1H " HClj 275, 249»u; X K 2° : 253<afaoulder) 

Elementary aa&lyais 

Calculated for %3 S ig^5 e 5* 

C, 46.69S*; Kj 6.03.S; H* 20.35^ 
Found C 5 46.80$S; H, 5.53& H? 20.855* 

A mixture of 1 part by weight of 2-chloroadeaosine, 
100 parts by voluiae of n-butanol, 5*0 parts by weight of 
sodium hydroxide and 0*5 parts by volume of water is 
heated at 100*8 for 2 hours. The reaction fixture is 
concentrated under reduced pressure to dryness sad the 
resulting residue is dissolved in 10 parts by volume ef 
Wtor. Sh.e solution is adjusted to pE 7.0 with IK- 
hydrochloric acid and concentrated under reduced pressure 
to dryness. The residue is extracted with' 150 parts by 
volume of 2-ccthoxytaethaaol on heating and the extract is 
subjected to coluirm-chrOisatography on silica gel as in 
Example 7 to obtain 0.4 part by weight of 2~n~eutoxy«- 
adenosine as white powder* Ihta prod\ict is re crystal- 
lized frcsi water to obtain 0,3 part by weight of colorless 
need3.so melting at 15$°0* 
Elementary analysis 

Calculated for Sj^^j^gPg 

0, 49-55& H, $*Mp f U t 20> 64^ 
p ou >id 0, 49*3&& H } 6.QS& 20.84$ 
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1 part by weight 



A solution of 1 part "py weight of thus obtained 
2~tf~butoj{y&&enooi,ao in 20 parte by ycluno or Methanol 
is added to 3» 5 parts "by volume of XiJ-hydroehlorio acid 
to give 0,9 p&rt by weight of S-a^butoxyadenosine 
hydrochloride as white powder. 

A mi&ture of 1.0 part by weight of 2»chlor©~ 
adenosines 100 parts by volume of a«buta»ol and 4.5 parts 
by weight of potassium hydroxide is heated at $0 e Q for 
1 hour* $he reaction mlature is subjected to the same 
isolation procedure as described in Example 9 to obtain 
0.3 part by weight of 2-n~buto:cyadenosine as colorless 
aeedls3 meltiAg at 155°C. 

wmuE 11 

A mixture of 1.0 part by weight of 2~broffioadenosine f 
100 parts by volume of aasyl alcohol, 4 parts by weight of 
calcium hydroxide and 0.5 part by vcXuise of water is 
heated at 100*0 for 2 hours. 2he reaction fixture is 
subjected to the same isolation procedure as described in 
Sxample 9 to obtain 0.15 part by weight of 2~&- peaty loxy- 
adenosine as white powder. 
Ultraviolet absorption spectrum 

2 O.OIMOI . 275,249 au; A K 2° : 268* 233( shoulder) 

SlaasBtary analysis 

Oaleulated for ^2J^2^^5 

C, 50.98& H, 6*56.^; I?, 19.825S 

Pound C, 50. 69& H, 5. 66^; 19. 91^ 

ilia 12 

1.0 part by weight of so&iojt metal is dissolved 
in a Mixture of 30 parts by volume of ally! alcohol and 
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50 parts by roXvsm of dioxa&e* followed hj the addition 
©f 5.0 parts by weight. of 2~ohI©r«adenesit*©. She 
resulting solution is "boiled for 4 hours* She reaotioa 
mixture is subjected to the same isolatioa procedure 
as described in Sieajaple 7 to obtain 0.8 part by weight 
of g-allyloxyadgaosiae as colorless needles melting at 
193^0. 

Slessentary analysis 

Calculated for ®X3 B 17 B 5°5 

Found 0, 4S.41?S; H, 5.4S& ET» 21, 

BSA&PLS 13 

She same proeedtires as in the preceding Examples 
are repeated to obtain the compounds listed in table 3* 
which are novMl m& useful and fall within the scope of 
.the forsiuXa (I), 
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SXA&SfcS 14 

Some examples of practical recipes in which the 
compounds of this invention are utilised as ooronary 
dilating and/or hypotensive agents are as follows s 



A, {Tablet) 

(1) 2-n~btttQxy adenosine 20 3s^, 

(2) lactose 35 isg, 

(3) corn starch 150 mg* 

(4) micro crystalline cellulose 30 sag*" 
(§} magnesium stearate g ag. 



240 sag* 
per tablet 

Clh (2} } (3) t 2/3 quantity of (4) ao& half 
quantity of (5) are thoroughly mixed, and then the 
stixture is granulated. Remaining 1/3 quantity of (4) 
and half of (5) are added to the granules and compressed 
into tablets, Thus prepared tablets can further be coated 
with a suitable coating agent, e.g. sugar. 

B„ (Capsule) 

(1) 2-phenoxy adenosine , ■ 20 mg, 

(2) lactose - 102 me* 

(3) saicroerystalline cellulose 70 mg* 

(4) magnesium stearate ... ; 8 mg. 

200 mg» 
per capsule 

(1) ? {-2)> (3) and half quantity of (4) are 
thoroughly mixed * and then the mixture is granulated* 
Remaining half of (4) is added to the granules and the 
whole is filled into a gelatin capsule* 
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CD 2~{0"aethoxyetho;<:j)adettO8im 10 sag, • 

(2) inositol 100 mg» 

(3) benzyl alcohol 20 jag. 

All ingredients are dissolved In ■■water to Mke 
2»0 Ml. of tha solution (pH 7,5) aervisg as injection* 
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THE CLAIMS DEFIHXHG THE INVENTIOSf ABE AS FOLLOWS c 

Having thus disclosed the invention, what ig claimed is* 



wherein B is a lower alkyl group of not less than 8 oarbon 
atosa \ any-substituted polymethylene of the formula ■ 
E*0(SE«) rt - where B* la a hydrogen auois, a lower alkyl 

i£ n 

group osf phenyl and n is an integer of from 2 to 6| or 
phenyl group which may be substituted with a lower alkyl 
group f a lower alkoxy group or a halogen atom* and phams- 
oeutieally acceptable salts thereof. 
2. An adenosine derivative as claimed in claim 1, 
wherein the pharmaceutical^/" acceptable salt is a mineral 
acid salt, 

3* An adenosine derivative as claimed in claim 2,'. 

whereia the mineral acid salt is a hydrochloride. 

4. An adenosine derivative as claimed in claim l f 

wherein R is a lower aUtyl group of not lees than 2 carbon 

atoms. 

5* &n adenosine derivative as claimed in claim 4* 
wherein the lower alkyl group has from 2 to 6 carbon atoms, 
6. An adenosine derivative as claimed in claim l f 



An adenosine derivative of the formula 




HO 



OH 
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wherein R is an V ~9utati1a?$e& poXymethylens of the 
fordula .R*0('CHg) - v?hsrs B* is a hydrogen atom, a lower 
alkyl group or phenyl and a Is an integer of fvon 2 %& 6* 
7, An adenosine derivative as claimed in claim 6 S 
wherein H s is a lower al%l group having up to 7 carbon 
atoms, 

8* An adenosine derivative as claimed in claim $ s 
wherein a ii g. 

% An adenosine derivative ass claimed in claim 1, 
wherein U is phenyl group which may be substituted v&tfo 
a lower alkyl gi>oup, a lower allcoxy group or a halogen atom, 
10* An adenosine derivative as claimed in claim 9* 
wherein the phenyl group is substituted with a lower alkyl 
group having up to 7 carbon atoms* 

11. An adenosine derivative as claimed in claim 9? 
wherein the phenyl group la substituted with a lower 
alkoxy group having up to 7 earbon atoms. 

12. in adenosine- derivative as claimed in claim 1, 
which is 2-n-propo:<yadeno3ine. •■ 

13. An adenosine derivative as claimed in claim X* 
which is 2~n-» "out oxy adenosine. 

14. An adenosine derivative as claimed in claiia 1» 
which, is 2~n-penty Xexyadeaosine . 

13* An adenosine derivative as elained in claim 1 5 
which is 2- { 0-hydro:tyethoxy) adenosine. 

16. An adenosine derivative as claimed in claim 1, 
v/hich is 2-(|3~aatho>^fst}ioxy} adenosine. 

17. An adenosine derivative as claiaBd is claim 1, 
which is g-CP-ethoK/etho^yJadenosine. 

18. An adenosine derivative as claimed in claim 1, 
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mhixih is t—Ci&^methylpheaoi^adenosiRe* 

19* A Method for producing sn &&mQ®lm derivative 

of the formula 




HO OH 



wherein S is a lower alkyi group of not less than -2 carboa 
atojasj an ^ -substituted poiyjnethyiene of the formula 
H ! O(0Hg) n - where R* is a hydrogen atom* a lower alky! 
group or phenyl and n is an integer of fro© 2 to 8; or 
phenyl group which mejr he substituted with a lower aXfeyl 
group s a lower alkoxy group or a halogen atomy or its 
pharjaaceutically acceptable salts, which comprises react- 
ing a 2~halogenoadenosine with a compound of the formula 

BOH (II) 
wberein H is as prece&ingly defined ia the presence of a 
base. 

20* A method as claimed in claim l$ t wherein the pharsaa- 
ceuttoaXly acceptable salt is a mineral acid salt, 
2X« A aethod as claimed ia claim 20} wherein the mineral 
acid salt is a hydrochloride. 

22. A method as claimed in claim 19* wherein: the base 
is an inorganic base* 

23„ A ssethod as claiMed ia claim 22 s wherein the 
inorganic base is a hydroxide of an altaii metal or of an 
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alkali earth metal, 

2t. A method a«s claimed in clais 82, wherein the 
ir.o-rg&nic base is an alkali metal. 

25* A method as claimed in elaim 19 * where lit the 2~halo~ 
geno&denosine is reacted with as alkoxide or pheaexide 
produced from the compound of the fomula (II) sad an 
alkali metal. 

26* A snethcd as claimed in claim 19* wherein the 2~ha2o~» 
geno&denosine is 2-chloroadenosin.e or S-broaoadenesine. 
27. A method as claimed in claim 19, wherein H is a 
lower allfyl group of not less than 2 carbon atoms* 
23* A method as claimed in claim 2?, wherein the lovrer 
alkyi group has from 2 to 6 carbon atoms. 

29, A method as claimed in claim 19, whereis H is an 
W -substituted poiymathyletse of the formula E f 0(C®«L» 

& 4* 

where E* is a hydrogen atom f a lower &lkyl group ©r 
pheayl and a is an integer of from 2 to 6« 

30, A method as claimed in claim 29* wherein R' is & 
lower alkyl group having up to 7 carbon atoms. 

31» A method as claimed in claim 29, wherein n is 2« 
32. A i&athoiS as claimed in claim 19, wherein E is phenyl 
group which may be substituted with a lower all^rl group, 
a lower alfeo;<y group or a halogea atom* 

33* A method as claimed in claim 32, wherein the phenyl 
group is substituted with a lower alky! group having up 
to 7 carbon atoms, 

34. A method as claimed in claim 32, wherein the phenyl 
group is substituted with a lower aUsro^sy group having up 
to 7 carbon atoas, 

35. A pharmaceutical composition which comprises »• as the 
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active ingredient, at least one. adenosine derivative 
of tlie formula 



wherein H Is a lower alkyl group of not lees than 2 carbon 
atoms,* an U> -substituted poiy methylene of the formula 
a-'OCOHjy) - where E* is a hydrogen atom, a lower al&yl group 



or phenyl and n is an integer of from 2 to 6? or phenyl 
group which may be substituted with a lower alkyl group* a 
lower alkoxy group or a halogen atom, or its phama- 
■ceutically acceptable salts together with a pharsaeaittie*- 



36, A pharmaceutical composition as claimed in claim 35 s 
whs rein the pbarimac eut 1 cally acceptable salt is a. mineral 
acid salt, 

37* M adenosine derivative as claimed in cl-tisx 36 1 
wherein the mineral acid salt is a hydrochloride. 

BA'tSB this 28th day of November , 1912. 




HOCK, 




ally acceptable carrier therefor. 



^ their Patent Attorney t 
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